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REMARKS 

Claims 1-9 12-14 were examined in the Final Office Action mailed on June 
16, 2005. 

The Applicant is requesting entry of the foregoing amendments to place 
claims 1-9 and 12-13 into condition for allowance. Independent claim 1 would be 
amended to cancel, without prejudice, mixtures not containing carbon dioxide, 
thereby addressing the pending § 112, second paragraph rejection. In addition, 
claim 1 would be amended to replace the broad term "comprising" with the term 
"consistent essentially of in order to eliminate mixtures with substantial 
fractions of other process gases, such as helium. A conforming amendment 
canceUng claim 14 as duplicative of amended claim 1 would also be made. 

The Claims Are Patentable Over The Cited References ; The 
Applicant respectfully traverses the pending rejections on the grounds that no 
combination of the cited references teaches or suggests the claimed invention, 
there would be no motivation to combine the references, and/or the references 
are drawn from non-analogous arts. 

Goto and Kaga : Claims 1-9 and 14 stand rejected as unpatentable under 
§ 103(a) over Japanese patent document JP 410296472 ("Goto") in view of U.S. 
Patent No. 5,609,781 to Kaga, et al ("Kaga"). 

The present invention recited in claim 1 is directed to the novel 
(i) application of laser diodes for welding; (ii) of non-ferrous metals; (iii) using a 
process gas with no helium, in order to solve heretofore unresolved problems 
with welding materials such as aluminum. Previously, because laser diodes 
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have relatively low power as compared to conventional lasers, it has proven 
difficult to get sufficient laser energy to couple into the workpieces being welded, 
for example due to energy absorption by the gaseous materials in the vicinity of 
the weld. See, e.g., Present Specification at 1ft [0009] -[00 12] (problems with prior 
attempts at low-power diode laser welding). This has been a particularly acute 
problem when welding non-ferrous materials such as aluminum, due to the 
typically high reflectivity of such materials, which results in an even greater 
portion of the laser energy being diverted away from the weld. 

The Applicant has determined that the use of the recited gas mixtures 
(and in particular, mixtures without significant helium content) for the first time 
solves the prior art problems by greatly enhancing the deposition of energy from 
the laser into the target weld location, both by physical (i.e., convention and/or 
conduction) and chemical processes. Thus, the Applicant has developed an 
industrially-practical use of laser diodes in production non-ferrous material 
welding. None of the cited reference teach or direct one of ordinary skill in this 
direction. 

Goto is cited as teaching laser welding of an aluminum tank having a 
gaseous shield of carbon dioxide and oxygen. June 16, 2005 Final Office Action 
at 2. As a first matter, this reference is directed to welding of ahxminum-plated 
steel sheets, and to solving the problem of achieving acceptable welds "even in 
the absence of a gap around the weld zone into which unwanted components can 
escape." Goto at If [0007]. There is nothing which provides any teaching or 
suggestion for improving energy coupling into a non-ferrous material weld zone. 
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Moreover, this reference does not teach or suggest the use of laser diodes 
as a laser beam source. Accordingly, while the gas mixtures disclosed in Goto 
are appropriate for use with conventional high-power lasers (for example, the 
mixtures include gas components which can interfere with laser energy coupling 
into a weld, such as helium), there is no teaching or suggestion of claim I's use of 
laser diodes with gas mixtures which promote laser energy coupling with the 
target materials. The Kaga reference, cited for 90*^ gas impingement, Ukewise 
does not provide any teaching or suggestion of the claim 1 laser diode welding 
process and gases, and thus does not cure the deficiencies of Goto. The pending 
claims thus are patentable over these references under § 103(a). 

Goto and Kaga : Claims 1-9 and 14 stand rejected as unpatentable under 
§ 103(a) over French patent document FR 2779078 ("Bertez") in view of Kaga. 

The Bertez document is directed to a process gas for laser cutting of 
materials, i.e., it is non- analogous to the present laser welding process, which 
use process gases to control weld properties in a manner which is simply not a 
consideration in cutting (i.e., destructive) operations. Moreover, this reference 
disclosure use with high-power lasers, e.g., YAG or CO2 lasers. This reference 
thus fails to teach or suggest any aspect of claim I's use of the recited process 
gases with laser diodes to enhance energy coupling at a non-ferrous material 
weld joint. As with Goto, Kaga fails to cure Bertez's deficiencies, and thus the 
claims are patentable over Bertez and Kaga as well. 

The Hermann References : Claim 1 and various dependent claims stand 
rejected as unpatentable under § 103(a) over European patent documents 
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EP 1 022 086 A2 and EP 1 022 087 A2 (collectively, "the Hermann references"). 
These reference as cited as disclosing laser welding with a gas shield of carbon 
dioxide and oxygen or oxygen and argon, and it is asserted that the type of 
material being welded is a matter of design choice. 

The Applicant respectfully notes that it is well known in the welding arts 
that welding processes are highly dependent on the specific material to be 
welded; i.e., the selection of protective gas and welding energy input sources is 
typically critical to obtaining satisfactory welds with good material performance 
in industrial applications. Indeed, as noted in the present Specification, welding 
of non-ferrous materials has proven difficult in part due to the high reflectivity of 
the material (its differing chemical reaction to the process gases is also a 
significant factor. Accordingly, the Applicant respectfully submits that the 
Hermann references' failtire to teach or suggest their application to the claims 
process cannot be so readily dismissed as a mere matter of "design choice.' 

The Hermann references also fail to teach or suggest the recited process 
gases. Whereas the recited gases are "consisting essentially of carbon dioxide, 
oxygen, nitrogen and/or argon, and thus exclude any significant amount of 
helium (for the reasons discussed in the specification), the Hermaim references 
teach gas mixtures which require heUum. Hermann References Abstracts 
CTiaser welding process gas is based on helium and optionally argon ..,"). Thus, 
the Hermann references both teach away from the present invention's process 
gases, as well as failing to teach or suggest any aspect of claim I's use of such 
gases with laser diodes to enhance energy coupling in non-ferrous materials. 
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In view of the foregoing, the AppUcant respectfully submits that none of 
the cited references teaches or suggests all the features of the novel laser diode 
welding process recited in claim 1. Accordingly, this claim and its dependent 
claims are patentable over any combination of the Goto, Kaga Bertez and 
Hermann references under § 103(a). Accordingly, reconsideration and 
withdrawal of the pending § 103(a) rejections is respectfully requested. 

CONCLUSION 

In view of the foregoing, the Applicants respectfully submit that on entry 
of the requested amendments, claims 1-9 and 12-13 would be in condition for 
allowance. Early and favorable consideration and issuance of a Notice of 
Allowance for these claims is respectfully requested. 

If there are any questions regarding this amendment or the application in 
general, a telephone call to the xmdersigned would be appreciated since this 
should expedite the prosecution of the application for all concerned. 

If necessary to effect a timely response, this paper should be considered as 
a petition for an Extension of Time sufficient to effect a timely response, and 
please charge any deficiency in fees or credit any overpayments to Deposit 
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Account No. 05-1323 (Docket #038724.52699US). 
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